A complete set of eigenstates for the supersymmetric t-J model in one dimension is obtained by combining the Bethe-ansatz with the Spl(2,1) supersymmetry of the model.
1
work on the isotropic Heisenberg model, it is known that his famous Bethe-ansatz alone does not provide a complete set of eigenvectors, but it only determines the highest weight vectors of multiplets of the underlying SU(2) symmetry group (see also ref. 2) . Recently Essler, Korepin and Schoutens showed that for the one dimensional Hubbard model 3 the Bethe-ansatz states are the highest (or lowest) weight vectors of a complete system of SO(4) multiplets. In this letter, we solve for the rst time the completeness problem of the Bethe-ansatz for a supersymmetric integrable model.
The t-J model has attracted a great interest in connection with high-Tc superconductivity. This model, proposed by Anderson 4 , is obtained from the Hubbard model by excluding two electrons at one site. It describes fermions with nearest-neighbour hopping and spin exchange interaction on a lattice. For an appropriate choice of the coupling constants the model becomes supersymmetric 5 and its eigenstates are given by irreducible representations of the Spl(2,1) superalgebra, which was investigated by Scheunert, Nahm and Rittenberg 6 . For the one dimensional case the t-J model is exactly solvable by the nested Bethe-ansatz 7;8;9 . We will show that the Bethe-ansatz together with the supersymmetry of the model yield to a complete set of eigenvectors.
The Hamiltonian of the t-J model for a one-dimensional lattice of L sites is 
In addition, the following inequalities hold
The physical content of (7) is that the magnetization Sz = (6) is to adopt the string-conjecture 11;13 , which means in this case that all roots 's are real and the v's appear as strings = real; = 1; : : : ; M v n j = v n + i(n + 1 ? 2j); j = 1; : : : ; n; = 1; : : : ; N n ; n = 1; 2; : : : ; (8) where v n is the position of the center of the string on the real v-axis and the number of n-strings N n satisfy the relation N = X n nN n : (9) Inserting this conjecture in (6) (1 + p) L?2 dp = 3 L : (19) So, we showed that the number of orthogonal eigenvectors of the t-J model is 3 L , which is precisely the number of states in the Hilbert space of a chain of length L, where at each site there may be either a spin up or a spin down electron or a hole.
